Purpose: This study aims to identify and analyze the characteristics of international scientific research that addresses the segment of literature referring to port performance evaluation, in order to identify the existence of a theoretical alignment between the concept of performance evaluation, as an area of knowledge, and the practical application of port performance evaluation.
Introduction
The port sector is considered to be the main infrastructure for foreign trade, occupying a strategic position in the loading transport system, handling approximately 90% of world trade carried out via international shipping (Puig, Wooldridge & Darbra, 2014) . Accordingly, the progress of various countries depends on the implementation of efficient logistical systems that have the ability to adapt to constant changes (Langenus & Dooms, 2015) .
This changing environment is marked by the introduction of new organization and storage techniques, because the evolution of the technologies introduced in the systems not only generates the need for new standards, it also expands port system functions (Al-Eraqi, Mustafa & Khader, 2010) . Economic -721-Intangible Capital -https://doi.org/10. 3926/ic.956 instabilities have enhanced the need to reduce costs and increase the level of service quality, which has led to greater complexity of the relevant supply chains (Ursavas, 2014 ).
This complexity is related to the fact that many stakeholders are involved, each with different power relations, different values and visions, and many interests are affected, such as the different federal government agencies involved, port agents, port operators, shipping companies and the port community as a whole. According to Brooks and Schellinck (2013) , in order to deal with this complexity, it is necessary to identify and prioritize strategic actions to seize opportunities for future growth, taking into account the needs of organizations and the characteristics of the environment in which they operate.
In this context, the performance evaluation knowledge area has been used to contribute to different economic sectors (L. Ensslin, Giffhorn, Ensslin, Petri & Vianna, 2010) . The literature has highlighted the importance of performance evaluation (PE) in ports, and several works seek to propose tools, performance measures or indicators for use in this context (Chou & Liang, 2001; Chou, 2007; Li & Jiang, 2014; Simões & Marques, 2010; Talley, Ng & Marcillac, 2015) . However, these publications are spread throughout various media, which has hindered the reuse of these sources of knowledge and the construction of a solid theoretical framework. The authors of this study thus argue for the need to further consolidate and reflect on the findings in this segment of literature investigating port performance evaluation. This argument is strengthened when we consider the concept/notion of the performance evaluation knowledge area and its practical use, i.e., there is a need to verify the existence of a theoretical alignment with the practical scenario, in order to identify new practical and theoretical opportunities.
Given the centrality of the port sector and the emergence of the identification of ways to manage and leverage the performance of ports, there is a need to know what the scientific community has studied so far on this subject, since the starting point for robust and sound knowledge involves identifying what already exists about the subject in the literature. Therefore, a recompilation is believed necessary of the studies that focus on port performance evaluation. Thus, the following research question emerges:
What is the stage of "maturity" of the theory-practice interaction in terms of port performance evaluation? This study thus aims to identify and analyze the characteristics of international scientific research that addresses the segment of literature referring to port performance evaluation, in order to identify the existence of a theoretical alignment between the notion of performance evaluation, as an area of knowledge, and the practical scenario of port performance evaluation. To reach the research objective, the Knowledge Development Process-Constructivist (ProKnow-C) tool was used, a -722-Intangible Capital -https://doi.org/10.3926/ic.956 structured process for literature selection and analysis from a constructivist perspective, which served as a guide for researchers in conducting the research. This study is justified by its importance and viability. Its importance lies in the fact that it reviews the scientific literature on a sector that drives the world economy from the aspect of performance evaluation, as an activity promoting the achievement of the objectives of each port. In this context, the present study highlights the characteristics of this segment of the literature to identify practical and theoretical opportunities arising from the analysis of the theoretical alignment, if any, of the notion of Performance Evaluation as a knowledge area with the practical area of port performance evaluation. It is interesting to note that two studies considering the same body of literature were identified (Dutra, Ripoll-Feliu, Ensslin & Ensslin, 2015) and (S.R. Ensslin, Ensslin, Dutra, Valmorbida, & Cardoso, 2015) .
Therefore, it should be noted that due to the constructivist philosophy of the selected instrument, and hence the boundaries established by the authors, the results can be viewed as a contribution to the area, since it extends the time horizon, the databases investigated and the variables analyzed. Viability is achieved through access to the data, given that the articles used for the analysis have been searched for and identified on the CAPES journal portal, and is further ensured by the availability of the researchers to collect, review and analyze the publications.
In addition to this introductory chapter, this study consists of four sections:
• the second section presents the theoretical framework;
• the third introduces the research methodology;
• the fourth presents the results; and
• the fifth addresses the final considerations.
Finally, we present the references that were the basis for this work.
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Theoretical background
This section presents the theoretical basis of this research: the concept of performance evaluation and how the literature has addressed port performance evaluation.
Performance evaluation
The first performance measures were proposed and used in the field of accounting at the end of the thirteenth century (Johnson, 1981) . Because they originate from this area, performance measures were limited to financial ones, arising from both cost and management control systems (Nudurupati, Bititci, Kumar & Chan, 2011) . This situation remained the same until the industrial revolution (Bititci, Garengo, Dörfler & Nudurupati, 2012; Neely, 1999; Otley, 2001) . After World War II, the focus turned to other aspects, such as productivity, quality, time, flexibility and customer satisfaction (Bititci et al., 2012; Neely, 1999; Nudurupati et al.., 2011) . Consequently, the process of organizational performance evaluation had to take into account multiple financial and non-financial performance measures.
In this evolution, researchers now point to the importance of the alignment of the performance evaluation process with organizational strategy (Neely, 1999) . In this context, the organization's strategy and objective (or strategies and objectives) begin to guide the selection and definition of performance measures (Neely, Gregory & Platts, 1995) . Thus, proposals such as "balanced scorecard(s)" aim to promote this alignment (Otley, 2001) . At this time, the area of performance evaluation faces at least two more perspectives that need to be considered:
• the presence of and need to incorporate "stakeholder" objectives; and
• the need for the management of the process and the results of the organizational performance evaluation. Accordingly, Melnyk, Bititci, Platts and Tobias (2014, pp. 175) argue that a Performance Evaluation system must be made up by two components: the "performance measurement" and the "performance management" systems. The steps consist of identifying performance measures, setting goals, identifying the importance of measures to achieve the organizational objective(s), identifying the organizational status quo and identifying the overall performance that is part of the performance measurement system. These are then followed by the steps of analyzing the differences between the actual and desired results, identifying "discrepancies" in critical aspects, suggesting/implementing and -724-Intangible Capital -https://doi.org/10.3926/ic.956 monitoring improvement actions for these situations, and monitoring the organization system and evolution in order to verify the adjustments needed in the organizational performance evaluation system and to promote these adjustments as part of the performance management system. Thus, in general terms, the measurement alone is not enough to run a business. There is a need to complement it with a performance management system. From this perspective, it is argued that the concept formulated by Dutra et al. (2015, pp. 246) can encapsulate measurement and management components, adding the need to incorporate stakeholder objectives into the constructivist philosophy. Namely, this would consist of the conception of performance evaluation as "the process to build knowledge in decision-making in a specific context that should be analyzed through activities that identify, organize and ordinally and cardinally measure the objectives that allow the decision maker to identify the consequences of actions to improve performance".
From these notions, two central features are evident in the development and use of a performance evaluation system:
• it is a communication process that ensures the understanding of the proposed indicators among all stakeholders; and
• it provides organizational learning (Choong, 2014; Franco-Santos et al., 2007) .
Based on the above, we turn our attention towards the literature that addresses port performance evaluation in order to identify its current stage of development and thus its alignment with the stage of the source concept.
Port performance evaluation
Most of the existing research on the port sector referring to performance evaluation focuses on the evaluation of locations and the productivity analysis of container terminals; other works seek to identify criteria and measures to evaluate the overall efficiency of ports (Bergantino, Musso & Porcelli, 2013; Bichou, 2007; Brooks, 2006; Li & Jiang, 2014) .
In addition to these perspectives, the literature on performance evaluation also includes relevant studies dealing with efficiency, using the data envelopment analysis (DEA) technique and attempting to identify -725-Intangible Capital -https://doi.org/10.3926/ic.956 relationships among multiple inputs and outputs (Langenus & Dooms, 2015) . Examples of these studies include works by Al-Eraqi, Mustafa, Khader and Barros (2008) The selected studies reveal acceptance on the part of port managers to use measurement techniques in order to achieve certain organizational goals. However, their tendencies may restrict the evaluation and stakeholder spectrum (Garcia-Morales, Baquerizo & Angel Losada, 2015) . At the same time, by doing so, they also limit the actions of the performance evaluation system. Accordingly, Madeira Junior, Cardoso Junior, Belderain, Correia and Schwanz (2012) argue that in order to evaluate the performance of a port, considering its criteria/objectives/relevant aspects so that its management is made possible, it is necessary to create an evaluation system that includes as many performance measures as necessary to reflect and manage the port performance, regardless of whether these arise from objective aspects or subjective ones. Brooks (2006) calls attention to the careful selection and implementation of measures or performance indicators, in the sense that they should:
• be linked to the organization's strategy;
• focus on critical measures of performance; and
• emphasize the performance evaluation (PE) process.
The creation of this type of PE system was configured as a complex task, since the stakeholders (decision makers/managers and interveners) have to overcome numerous challenges and barriers that go beyond merely technical issues, investments and service quality. The port structure consists of different levels of administration, in which different stakeholders work. Thus, the intensity of relations between the parties may lead to conflicts, making the management and implementation of performance measures more difficult (Bergantino et al., 2013; Langenus & Dooms, 2015) . In addition, the magnitude of the system is considered in terms of the hierarchical levels present at a port, on an operational, tactical or strategic level or on all three (global), where the relationships between these levels and the various dimensions must also be considered (Langenus & Dooms, 2015) .
Based on the selected articles, a "theoretical" alignment seems evident with the performance evaluation literature. It is now necessary to check for the presence of this alignment in practical studies.
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Research methodology
This section presents the methodological framework and the description of the instrument selected to achieve the research objective.
Methodological framework
With regard to the approach to the problem, this study is construed as qualitative research, since the analysis and discussion of the characteristics of the studied segment of literature on port performance evaluation were carried out according to the authors' own judgment and interpretation of this research (Creswell, 2010) .
According to Creswell (2010) , research with a qualitative approach needs to make use of some sort of validity strategies. In this study, to verify the accuracy of the results, in the sub-steps of the bibliographical portfolio (BP) selection and bibliometric analysis stages, "member checking" (pp. 226) and "external auditor" (pp. 227) techniques were used. The authors used Excel and PowerPoint tools to document the research results in each step of the process.
As for the strategy adopted, this study makes use of the action research method (Creswell, 201 0) , since the search for articles that generated the bibliographical portfolio (BP) and then allowed a better understanding of the port performance evaluation research segment emerged from the researchers' own interpretation and analysis.
The knowledge development process-The constructivist (ProKnow-C) intervention instrument
Developed by researchers at the Federal University of Santa Catarina (UFSC) LabMCDA (Laboratory of Multicriteria Methodologies for Decision-making Assistance), ProKnow-C is configured as an important and structured process for literature selection and analysis by researchers from a constructivist perspective. In recent years, several studies have been published in different areas of knowledge that have used ProKnow-Cto:
• identify a segment of the relevant literature on the topic of interest to the researcher (bibliographical portfolio);
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• determine the peculiarities of the area of study;
• carry out a critical analysis of this BP based on different theoretical perspectives selected by the researcher; and
• suggest gaps in the literature that support the design of future works L. Ensslin, Dutra, Ensslin, Chaves & Dezem, 2015; Tasca, Ensslin, Ensslin & Bernardete, 2010; Valmorbida & Ensslin, 2016) . Figure 1 shows the four steps of the ProKnow-C process. Figure 1 . ProKnow-C Stages (Extracted from Valmorbida and Ensslin (2015, pp. 7) . Adapted from Ensslin et al., 2010) To achieve the objective of this research, steps 1 and 2, the selection of the bibliographic portfolio and bibliometric analysis, respectively, will be operationalized.
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Data collection procedures
To achieve the objective of this research, a bibliographical portfolio selection is necessary, which is the The survey was conducted respecting the structure of each of the databases. Certain delimitations were defined:
• scientific papers published from 2000 to 2016;
• research in specific fields: title (article title), abstract and keywords;
• type of publication (journal article);
• articles written in English; and
• at least one scientific paper in the search results. 
Data analysis procedures
After BP selection, the second stage of Proknow-C (Bibliometry) was implemented, consisting of the analysis and interpretation of the data identified in 37 articles. The bibliometric analysis carried outi n this work aims to generate knowledge for researchers regarding the characteristics of the publications contained in the BP and its references, as well as determining how to find information relevant to the topic ; S.R. Valmorbida & Ensslin, 2016) .
The characteristics studied by Proknow-C are:
• who was/were the author(s) with the most prolific career(s) in this area of knowledge;
• which journals had the most publications on the topic;
• what was the most commonly used methodology/performance evaluation tool mentioned in the articles;
• in which countries was the model/study implemented;
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• for which areas were the performance measures in practical studies built; and
• the presence of components of a performance evaluation system.
Results
The first characteristic examined was related to the authors found in the bibliographical portfolio (BP), as shown in Figure 3 . As for the variable of the journals most receptive to this topic of research, it was found that BP publications and BP references are found in a total of 34 journals. Figure 4 shows the most receptive journal. After analyzing the leading journals, different methodologies and approaches for performance evaluation were identified in the articles that make up the portfolio, as shown in Figure 5 . Figure 5 . Tools/Approaches Used for Performance Evaluation (Research Data, 2016) Various tools/approaches were used to evaluate the performance of organizations. The analysis of the methodologies presented in the articles evidence that DEA is the most commonly used tool and evaluation. From the 37 articles in the BP, nine use this methodology. DEA uses linear programming to measure the efficiency of multiple units of decision that are characterized as an input and output production structure. Although this result has already been indicated in the theoretical framework, it is important to mention the need for studies on ports in connection with the performance evaluation system.
In addition to DEA, the "fuzzy" approach known as Multicriteria Method for Decision-Making (MCDM) was another evaluation tool highlighted, appearing in seven publications. This methodology is characterized as a model for multicriteria performance evaluation used for decision-making. It should -733-Intangible Capital -https://doi.org/10.3926/ic.956 be noted that although the fuzzy method contemplates multiple objectives, as does DEA, it does not take into account:
• the presence and need to incorporate the stakeholders' objectives and (Research Data, 2016) The country that had the largest number of studies and developed models was China, which stood out with 13 occurrences. It is worth pointing out that the same publication presented several subjects of study, i.e., multiple ports indifferent countries, which is why the same country appears a large number of times. Another important fact is that the author highlighted in the BP cross-checking and in the BP references, as well as the author with the largest number of publications in the bibliographical portfolio, is Chinese. In recent years, the Chinese economy has undergone significant development, which has further boosted the growth of its regional ports (Li & Jiang, 2014) . This explains why China is the country with the largest number of applied works.
-734-Intangible Capital -https://doi.org/10. 3926/ic.956 Another important consideration is the fact that, of the 10 largest ports in the world, seven are Chinese, including the top four, which are the ports of Shanghai, Singapore, Guangzhou and Hong Kong. These ports were those most often used as study subjects, as can be seen in some st udies (Chou, Gou, Tsai, Tsou, Wong & Yu, 2010; Chou, 2010; Huang, Teng, Huang & Kou, 2003; Lin & Tseng, 2007; Murty, Liu, Wan & Linn, 2005; Pak, Thai & Yeo, 2015; Teng, Huang & Huang, 2004; Wu, Yan & Liu, 2009) .
A fifth variable was analyzed to identify the area for which performance measures were constructed in practical studies, i.e., which areas receive the most attention from both port managers and researchers. Table 1 shows the survey of this variable. As can be seen in Table 1 , the performance measures show that most practical studies were focused on logistical, strategic and financial areas, especially on the former, which accounted for 85% of the publications. Logistical variables mainly focused on studies that make use of the DEA tool.
Analyzing the areas, the absence of performance measures to subsidize the port strategic level becomes evident (they are only used in 29% of the analyzed articles). This circumstance is contrary to theoretical positions. The studies focused on the strategic area made use of the following performance measurements: the existence of a future development plan (Chou, 2007; Chou et al., 2010; Chou, 2010; , planning ability, market analysis (Chou & Liang, 2001) , investment plans, political/social and economic stability (Teng, Huang & Huang, 2004) , the ability to develop services tailored to meet the needs of the different market segments (Schellinck & Brooks, 2014) , and the continuous improvement of the management and political process, in order to reduce bureaucracy (Pak et al., 2015) .
Finally, to verify the existence of a theoretical alignment of the concept of performance evaluation, as a field of knowledge, with the practical area of port performance evaluation, we turned to the notion proposed by Melnyk et al. (2014) regarding the composition of a performance evaluation system in order to verify the presence of its two components. Of the 27 articles analyzed (practical studies that included a model/practice tool), 26 were identified that had only the measurement component, subsequently classified as a performance measurement system; the only study that incorporated the management component was authored by Madeira Junior et al. (2012) , and is thus the only study in the bibliographic portfolio that uses a performance evaluation system aligned with the theoretical concept.
Thus, 96% of the analyzed articles are not concerned with management, and are limited to measuring port performance through a set of performance measures.
Final considerations
Given the centrality of the port sector and the emerging identification of ways to manage and leverage the performance of ports, the authors of this research, in order to contribute to the advancement of • The journal Maritime Policy & Management stands out, with six publications in the BP and five in the BP references, and especially for having published articles on various topics of concern to the maritime world, addressing the latest findings and analysis in terms of port management, the community, transportation companies and board levels.
• Of the 37 articles in the BP, nine use DEA methodology. Although this result was expected, due to the presentation of the theoretical framework on port performance evaluation, the authors of this study indicate the existence of distinct stages of maturity between the theoretical concept of performance evaluation and port performance evaluation itself, observing that by using DEA or other tools supported by realistic or prescriptive approaches (Roy, 1993) , the studies investigating the ports do not use performance evaluation systems, as proposed by Melnyk et al. (2014) .
• China was the country with the largest number of studies and developed models, with 13 occurrences in the BP. Perhaps this is due to the fact that, of the 10 largest ports in the world, seven are Chinese.
• The area of logistics was the most commonly studied and within it, performance measurements were most often identified and selected in practical studies. This circumstance is contrary to the -737-Intangible Capital -https://doi.org/10.3926/ic.956 theoretical positions of performance evaluation, which indicate that the strategic area is worthy of attention in the contemporary context.
• A single study made use of a "performance evaluation system", as proposed by Melnyk et al. (2014) , by incorporating the management component, thus aligning it with the theoretical concept.
• In general, based on these conclusions and findings, ignoring the practices of performance management activity seems like a missed opportunity to explore their contributions. It may even compromise the performance of the organization, as port managers fail to analyze the differences between the actual and desired results, identify "discrepancies" in critical aspects, suggest, implement and monitor improvement actions for these situations, and monitor the system and the progress of the port in order to verify the need for adjustments in the organizational performance evaluation system and then promote these adjustments.
Additionally, the use of the concept formulated by Dutra et al. (2015) was not seen in any of the studies, nor was the process and the result of using performance evaluation in their core functions: communication and the generation of organizational learning (Choong, 2014; Franco-Santos et al., 2007) . In another aspect, the opportunity arises for theorists and researchers to direct their efforts towards investigating the benefits of using a performance evaluation system that addresses measurement and management components. Thus, the knowledge area of port performance evaluation appears to be a fertile field for exploration.
As for the selected methodological instrument (Proknow-C), the authors argue that its vision and structured process led them to deeper reflection during the course of the two stages carried out, generating knowledge on the segment of literature pertaining to port performance evaluation.
This work has certain limitations:
• the literature search was restricted to articles written in English, published in indexed scientific journals in the selected databases and available free-of-charge over the Internet;
• the time limit restriction on the articles required them to be published after the year 2000;
• the generation of knowledge based on the characteristics selected by the researchers: authors, journals, the performance evaluation tool used, the subject of study (limited to countries through PE systems) and study areas where indicators were used; and -738-Intangible Capital -https://doi.org/10.3926/ic.956
• the analysis of BP articles regarding the investigated variables was determined by the judgment and interpretation of the study authors.
For future works, it is suggested to:
• expand this research to other databases, other languages and other features, and to extend the time horizon; and
• to further this investigation by conducting the "systemic analysis" and "identification of research opportunities" stages in ProKnow-C, based on the establishment of the theoretical affiliation of researchers.
